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(54) [%W<D%m *WM|EL5 s ^X»CK-0«S*fe 



DRStfS] «ffi^-r>*«, «&e>«ffi i5a, is 




Ewawsffjfciiisn, a»oK»emio^a<i:t,-* 

-fX, 

ftmt*&m& 1 tlH«©W««»E L -r/WX. 

£#$^5 Will E LxVWX©^Jfim 

X Y^(n]fc»3ifc»btt5/^->-VX^»Xx- 

z-yv7,zt<omffi$*wm.irz>m&wi.t, mm 

5>fc8»U iiiWESfifc/^-wxf fcJ&ISH**tt 
TIfe, tCiaS^Kix^-^WfiEbTMIsafii:^ 

X^»»XT^-y%»fii:¥fTtD8»?-a:T^*->v 

x^o/^-^assaiossaiajK-spfiasi^K:, 

fc*S«3^3fcia*©*ra*llE Lf/VfXOSSA 

So 

[«*15] iffl&'WXfWffllt-^TfT 
X^OffiBRtfafiOSJancfcVT, F/^y *3S 

iaot, Mia/^xfsijfflit-^^w-rsiii;^ 

^^SC/^l/Xxyn-^-^e&SlillsftJS-b^ 

c fc 1 1 msm 4 xi4 5 tct ae©w 

EEL/, affi©*ffiffJ&S;*nft^iB (HE) MfcttBt 
WT « c fc 1 1 S 3 ~ 6 © v 



(2) #1200 1 -2 9 68 1 9 

2 

■fttfr 1 «fc1B«©#R!|fKE Lx/Vf X©«jftm 

[^©BlU&MiJI] 

[000 1] 
[0 0 0 2] 

/0 [$*©&ffi] JffflfifMELJlS^H:, »ffi^6aASn 

7?*?*^<it-rs. set, «jtoHB»*ft^afSw«i 
©fcftfca. iE?LaAfi^*^m?aA^«#©m# 

fcUHBttsottfttfcff^nT^s. ens ©#?*&»?> 

[0 0 0 3] S 6te*3fiT?B\ &BNHE LSR?©jSffl 
tUT, 7;P*7-Waif^EL7 : Vxyu^©K{ / FM 

50 S (CCM^S) , efe«)e*EL3SJH«i:U #7- 

[0 0 0 4] =eft3i%)t*S*«ffl bfc*5-^aif 

T?3 2 OX 2 4 0lf^-b;l/©*7-fiE Lr-fXTV 
-YiWBftSnTV^* (NEC&fB, Vol.51.No.10.pp28- 
40 32(1998¥)) . C©-rVxyW©Sjitfc^T, 
(IS® 7^>li2 4 0#©X'Jy h 

LTV>5„ COf-fX^L/-i'©lfH;WX[i0. 3 
6mmX0. 3 6mmT\ +J"^lf ^-tr;Hf -y^0. 1 
2mm (1 2 0/xm) T-$.5 a Sft, *fft5. 2^^ 
T*3 2 Ox 2 4 0lf^-tr;l/©7;l/A5-WaELf ! ^X 
yW^fg^nTVS (Extended Abstracts of 9th 
International Workshop on Inorganic and Organic El 
ectroluminescence, September 14-17, pp137-140(199 
50 8)) „ <I©f ; VX7 P W©^1S^l'>a, U;/Xh*">P> 



0. 3 3mm (33 0/im) , t-kA/Vyf-B. 
0. llram(HOfim) trfeSo 
[0 0 0 5] 

Hnap©v**£ffifflbfc«#fcfclu Hg^B#©fS#t 
5 jSfc^fc £ T H!naP©J£Ki!fHST ft^SSfc: £fc<b 

wmmm^^y^mmn^^t^ *ft, ui>'x 

i/"X h ©?.(<#& if £<fcoTlf *-fe;b©:?-*X#y h» 

ft. 

[0 0 0 6] W5^D>tf-y^hV^ftBfflffl^O^Kg 
©&V^7;b*5-W$E Lf^xyW^KSIlt'i 

5-f>*»jjW«ci:3Ws«-e*«. *©fei&ett, t" 

&M^***ffl^T*r«»WE LfS^fwscttf 

[0 0 0 7] #f8B©B««:, &JSVX7 
X£) *fflVTtf*-b;Hfy^fl«55*D>SS^ 

yjt&SfciiiSU ^ffiffl^«^P*©tf^-fe;i/%*t- 
*««WIELf*/WXfc*o«36*tt*a«W-*J:i: 

[0 0 0 8] 

[wsi&#Btf-s;fc»©¥8] twaasn^^-rsftfe 

fc, TflB (1) , (2) K^^SWREL 

fvUX&tfTIB (3) ~ (7) fcjjVf*r«»WE Lf 

[0009] ( i ) ©wsNnoa < 1 1 jg^^^ 
-XtfnQMmc&vmnten, ^-ommmm^^y 

±©tW3«K7-i'yff, jSRcWSO-gPtfS^fcfift 
f/WX, 

[0 0 10] (2) SOTIi, ^fi^AWRK 
fc£#$i:ir3 (l) (Dtmmz L7'WXo 

[ooii] o) mm±^mnmmmmmm^ 

-f >*mW LXl&f$,Ls froW««BLk©MBBWffi^ 
:y£*»©®ffi ©-SP&S^fcSft 9 &fr-£T»$ LT 



(3) ftffl 2 0 0 1 - 2 9 6 8 1 9 

fffHtts-ttscfcT?, t3iHa»©«ffi5^>%^-r« 

[0 0 12] (4) /^-Vflni^ftft^-yvX* 
$\ A/l/XfWP^-^ £<fc DSJfflHaBSnTS^ESSE 

•r*xY#iq]fca£fc«»Li#s/<*->v**#ttx 

x-5>fcS*U SfflGSRfc, c©SEi:/<*->vx 

70 S*iaEX*|qlRtf/XttY*^llcSf«iS*fro«itWS 

*»Tfifa, tuBB8«»Xx-S/*£PSLTfufBgffi 
t/^->x'X^i:©fitt^t5^fv\ tfflB><*-> 
£SLTm#ft£MSEfc3«U ^T*tu!B^- 

fc, bft^c«g#^^«sst^#-r 

20 (3) otSHIELf;WXOSm 

[0 0 13] (5) tufBA^XSfJffilt-^^T^^^- 
ZZftWlttZ (4) ©#mWELf*/<-f^©K3S* 

So 

[0 0 14] (6) iufBA;l/X ^y^U 
^ ^*;P#*©/WXx;/3-^-fr BftSBteftS-fe 

yU--*«*fccfc«W«4:'i-* (4) , (5) ©w« 

J0 W»EL7*/WX©«3fim 

[0015] (7) &i&<Dnmtmis.i£ti&Mw (« 

ffi) fc, «i»k:J;^TK5l*©RlfSn*^^->vx 

»fi»i«a»i£Ea , r«cfci6Wtti:'rs (3) ~ 

(6) ©^ftWHELr/WXClSIJfim 
[0 0 16] 

mmnmmmm: *«wk«*#bwi!e lt/w 
M-ntmmnmmf&z® i fcavr. 01(a) 
y c±t) *ipncffirf*»ffi7-r> (i to) fc, 

^>fc*SLTV^«. 19 1 (b) 14, 01 (a) © A — 

a ' sp»©«w»fffiBn?s*. afi^cpig 

1 l/jE3LftAtt3l» 1 2/3t3fc« 1 3/*Pi£Me£ 

it 1 4 /«« 1 5 mtmmmmnm e l r/wx 
%ttwr*fcft©«w»fis*5fi (bbuhh) *^r. c© 

if^ -^©Sg©-gP^5^Kfi&0^-3T^^ 

[0017] ^mmmE L^u^commmtLrn. 

m\ (b) ©f^SW©fflt, Hffi/J8fc»/»ffi, ng 
J0 /5S)W/*?aA(iaSl/l»ak Hg/IE?Li4Att^ 



^m/m-^xmrn/mm, mm/^n^xmmn/ 

[0 0 18] mm®. *K«K^«ft^**»6a:D, 

[0 0 19] Wi, IE?L*iE?LftAttaS«, WffijfX 
»SBWtaA«!aM*fi5t)OT?*5, 4. 5eV 

OJM*«i:bTtt, WM>f*Ute4 (I TO) s 

mm (n e s a) , f>wi4Mm. ^ 

MSSff. iWilXH:«JlfilK*?*ffiA , r5i«-e, ft 
v i/ A - - Y y V *j h&&, v v'^A-SS'n 

gWT% &JKBftfcftk £»8lEffc«J> &JSSMfc«J> 

ft^ttrefr sfcsif±fl*Rtts e: t twain?**. 

[0 0 2 0] ^SS^SiKfc^T, -jt}OliP^l:'J«5: 

fca&ta-&TJ&jSLTftS#»E L-f-'VfXfcSjft'f Sfc 
f©fl»J%H2~H4 («8£BI) tSVT. H2~H4K^ 

-r/^->vx^«v^-fnfe=&^T*fe5^ we, m 

2, H3 0J:dK:»S!"r5IWPaJ|lBOX^-X***< 

iiswftsstieia-rsfS^Kisvx^Hpaisos* 

$^5ft&©A£-yvX^m5nTV^c<};5&\ V 

*-wx»*Y*ifttfMBi«*Tiirti9-fy*»jai/ 



(4) 2001-296819 
6 

[0021] *fsuiftt, %mmm±<Dmm®7^> 

0-3 6 5 5 5 2§£^nSJ;5E> ^-yftniS 

sis t > - >?x * t nmmmsm d a ^tugf « z 

-TanHE^St, 3lffi*iRKX#fifttf/X&Y£|R|l«: 

»»s**»o*ws l^s x diiRtf /x« y m®m^m 

U ^^T*HufB/^-^vx^^l4Xx-^affii:¥ 

[0 0 2 2] A^l/XKSlt-^TtT^^-^i'O 
ttHatfiSSOMffllfCfcVNTaH F^y *JR*rt 

So see, m&wxmmt-z-zmmirzti&fc 
[0023] *^ic^ffl$ns^;i/x$ijfflit-^a, 

/S;l,X^CjSUT*-*-tt0^im^££n£fcC9 
$0 , X-r-ytfy^-^, fctt/'Ji'h*-*, DC 

[0024] *%w-?i£, mmmwMKm&ttMwu 

<&*fcfc, ^SfcJSCT/^-^VX^ 

^OEE^^aEtf^afflBiiiE-ess. ^©^«^At 

f:SE*|qIO!R§ < «fc 5 fcRtf-rsjgiS^ 

a&5o ^^-yvx^tbTa#lclSSSn*v^ % 

fflSttTt^^sns/^-^vx^^fflts^ $s 

50 ^S=y*jl42?^ •y«hfttO*ttffltStil(* 



[0025] mmmMK, s«elta«© 

^tfffi* UTfe C ©X<— 9--©fe46fcW 

tf 5 C t §0 C OX'?- '^vh'Ji' 
X©£ffiX«-as&JBJfiLTt><fcl,\, X'*— fr-Of** 

-mzmmis~cftmt&j5mmmz-£\,\ x^— 9-- 

Wta, 0. 2~2 0 0 5*n>gfitf#£U\, x-< 

^KK^fig-rntt, %7tiB^ffMbwv\ afc, x 
av\ 

[0 0 2 6] /^-yvX^t^XSffitOfuB^ 
t ;^->VX * fc (DtBMRXfm 0 Zfll t) X 

lsXf-^> RtfXY*lR|OS«fttfWBI*ff 5 YX 

XYXx-^/^XW^e-^-T^JWIEftU ftt& 

snsct^asLK dct-sa^figtcrsctT*, 
sis / < * - y vx * h©^* -y fnim&ft Ritg t a 

©*trS'f>JBtfgftr>Tfc, &X-r-i>'©^f*&IE«t 
EMiTt50T% 5 ^ n >^--^-T*C If y ?■©«« 
*Bffc#t>Jffii:asft!k #B£9©WAt«»KE L-r/S 

[0 0 2 7] ftte, >WXf|?Jfl*-*-T?©iWffllffl» 

a, /^-y^x^^^ii^wa^sxYXT— 
■e a < , ^g* 6 1 1\ $ - y vx * t ©sggiRtf 

t (Dmmnmm^nd nnsx-r-s?, atf x y#iRi©fi 

X r-5?*ffiffl UT & <t < , &ga 6 tfiSlRfcTfTfcfc 

[0 0 2 8] 

[ftttffl OBKHl) 

(SffiRtfRGB^JlffMffl^^-^X^) 



(5) #P»1 2 0 0 1 - 2 9 6 8 1 9 

S 

1 2 OmmX 1 0 OmmX 1 . lramO^XOf^X 
«fcffl^fc. o©8fi±£^ X£fiH«:i|l2 6/tnu X 
^-X7(imt*I TO#3 0 7 2#X h^fTttfcJftS 

[00Z9]f8ti (RGB) SBi#Kffl©/<*->V 

a^TteDs ^5 ftmtat3TV5„ mtTFlr&o 
JO X = 3 3 n mm. Y = 1 00/1 mfiregUWWKMn 

5„ 

[0 0 3 0] H8©f *-yHfcjSf.fc5fc:, MIB I T 
o#**fie»u Huse/^->vx^^x^fc3 3 
fi m-f-D^mm^r, i[ngi:4[sig©^#-r ; *fe 
(R) , 2@gi:5@g©3»»T?Sftf8fcfl 

(G) s 3@gi:6@g©l;#-£«fefgft« (B) 
figfSo W±©«fc$fc. n-OIT09-f>±KraftO 

20 mmwm*&i&"C2. xu^m33iim, y^p^i 

0 0/im©B, G, R3SJfcltfXSfiU£y^3 3/iiiu 
Y£|R]t?y9M 0 0 ft mTv^-r. >yT'#S„ 
[00 3 1] (R G BfgftJI©/^-- y^C> f)E 

^JiaifcJ: 5 iE?LttAIISMI* 5 0 nmMLfe. MtB 
EJU3-A#Sli±fcR G B^ftl*^*--:^*. 
[0 0 3 2] ME/^-yva^fclSfiOffiB&btf 
S«±a5lcCCD*^9*fl|Afc«««««MIU 

X^^f)Xx-i>liJ£fe5X, Y*|qJ«»«Mtl. aSffi* 

vx 7&*~£©a->> ^77 ^©^^sttav^ 9 a 
[0033] (r, g, b) mmi±, smic 

a<bfc 0 sfflotuyf^-Mc^nJfnR, g, 
B^TO^is*, mimcvmLit. s-r, sms^ 

^-7^©@K«, X Y*(p]fflSlffi^ffi^T^5X 

IS-z^-yvxi'Ofil^WfTofto *fc, D 

C-9--^-^^ffi^T^^->VX^^ij)fflXx-v ! 
1. 0X 1 0- 5 Pa©K£T, Rfg^S-^rO. 2nm 

/ s <D#ma&"cmt u r son m ^ 

50 Lft 0 gcVTTOE^OF FKU /^->VX^*X 



(6) 



WJB2 0 0 1 - 2 9 6 8 1 £ 



^E33/im»flL (08) , WBKfcONfcU 
GJgftttfcfcO. 2nm/s©^jiST*U Gfg 
JfclSffS 5 0 nraMLft, fi^TWtflWK* 0 F 

WL (08) , tlBi&ONKU B$8ft#»*0. 2 
nm/s©/£§?iIST*»U B^«^JS$5 0nm 

R, G, B^JtJlSie^rattK^U £tf-6@ 
©agtfT*X£fti|B3 3 jim, Yaffil 0 0/iraOfT 
OB, G, R5©W&X£flfcJ-y?-3 3 Jim, Ytffilf 
7f 100 (imT«©fiIt;^-^>^Lfc„ 
[0 0 3 4] /<*-y{fcbfcRGBfBfcJl©± 
fc«?£AiB2fl*4 OnraKU *fgP£©lr$IS§l 

[0 0 3 5] (H«85f>®^^-->^) #»#J 1 

/*mt\ HPJWfifitt»5Mnia*K4-3T^*. MP 
g|3©Y£ft (±T£[S]) Bii9 0(im, X£fil««-E[ 
#0. 5 2mm"e*«„ ^VCiiBgBW^^-rSft 
i6©P?flPSSte¥fTraaj£;&ftL-tV5o tufa^*— >v 
X£3:Y£[R]ic 1 0 0 /im-fO^KS^T^It 3 0©^ 

yiaW^ift^ot^ Y£[q]ifg9 0jim, X 
^-X 1 0 jim, tf-y^ 1 0 0 /t m^^^y^X 

[0036] mwmmm*T°temnrcm*mwtM 
sts±6PfcccD*^7*fli* 

[0 0 3 7] il^vai TO^yfciCSf 
K, ^Offfl-l 0 0jim« (Y£|r]) fr6tt#ffl 

(A l : L i) ^ffifflbfto £«£ 
(iZ^S-^ACA^/c/U^'y b£8*g©XT7 5 c 
mCDim fr6 5 cmiltnfdiW-iSBU S 

fc, U^A©ft^fcyy#-&^hfrS5 cm©fiH 
(7;b5^SA©3R58iSfr6 I 0 cmHtnfcffifi) K» 
lift. 

[0 0 3 8] lIi(Sffl/^->VX^5iITO-@ 
LfcSOPSfcONlcLfc. COttSlT-l xiO-'Pa 
ffi±T?A 1 : L i ^*»6ft«l&ffi*» 1 5 OnmM 

LTfco *fc, tiSSOFFtU Mte/^-yvx? 
£Y£ft£ 1 0 0 Mml«fc«*-EIBOlWKWgjasn 



~1 x l 0" 4 P a©K£T, r^-fAfcy^frA* 
BH^fcJRtfU 3£ffi±T?A 1 : L i#^*»6asBS* 
jft 1 5 0 nm^figLfco «OPS%OFFKU 
*ufBA^-yvX^^:Y*(p]K 1 0 0 nmfemtE^® 

ELft. C©tt9gT*~l x l 0- 4 PaOX^T, 7;l*3 
-fixfc'J^'JAS^tlRtfU MS±T*A 1 : L i 
^A^&Sli®*^ 1 5 0 nm^fiScLfeo 
70 [0 0 3 9] 01 01ig9O;^-yvX^5:ffl^T| 

©-ap^ffi^Ltsbfefcoi?**. «a±, i to 

So HI 0(C^t<fc5t, Y?3(p]^~9 0 /imT'X^- 

x~i Ofimoiftfi^^vjWfft^jacsnscifc^st 
Ki?#fe. «)fcai5»EgiBatf**as«K:si?L/s = 9 

0/1 O^mClftS^yjWgdc-pfrfc. HH^>/ 
X^-X©^y+ttK*± 1 jtmg&T-a&So Icfc, 
W«S§t (RGB if M) ©Y£ft1g (~1 0 0/im) 

[0 0 4 0] Sfc, l^-ISffi^^vcWiffio^jiltK* 
fTcfetc:5. IfiftttSMSh-f, X£filcjECtellMi 
|BI±*^^Wfc«*0$>^T, 1*©HItS©*^T"0* 

•vmmmmn-^rc t c zmmimmsn-r, 1 o o 

fi If yf- (X-<-X : 10/ira) ©EHg5^y©tM# 
^•fe;l/tf<y^«X^[Bl9 9/im, YTjIr] 1 0 0 \l mt'$ 

£^Lfc«©#g££Dki«MT, ^MP*C* 

[0 0 4 1] J-X±mB^ bfc^ 5 lW^T 
tf -yf- 1 0 0/im, ^-fyiff 9 0 ftm, X^-X 1 0 ft 
infcl^fc^rfcSWE LxV^X©ffi«»^5^>© 

40 fc-m^-efrfc. 

[0 0 4 2] C*«ff»J2) 

(ilRtfRGBMiMfflM^-VYX^) SffiR 

if r g B^^-zy^vx^aai i tiRi^©t© 

[0 0 4 3] (RGBSftJBO^-^d^lS) RG 
[0 0 4 4] (BS9-f >©/<?-=>y) *^ffl^Jfc 

50 -r„ 3Wat«tiBtf*IMB»j*ffl/<*--yv^»feflttE 
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<o, ff?a»3 5 iim-e, maxima® 5 ti mmmc 

|inu X*|ft*B40. 5 2mmfiS. 0 1 1 ©ffi*g]5 

i ^ icMp*oJiii«tt»E< a^T»»), »«-r 

fifc 1 0 0 iim?^m-£T-£ft3®<D$mT*&®& 
Y*[p]ips9 0 /mi, X^-X10fim, tf 

t, ±mm^^y^b^^TmcBis.r't^c. tiers 

So 

[oo4 5] »so^/a{4, ^ssm i tmmicftr>tc 0 
MiaaseLhKjBiSLfc^Biwi e l tWx©-*2* 

?LaAfi3M«. «?aA«3Wtt*li»LT*S. 012 
fcjSTiSK:, Y*|p]i|B~9 0/im7?X^-X~l 0|i 

583HW»HHRrfif*aj«fc«ef L/S = 90/10(1 

fe. ^astm (r g mm) © y^iri* (~ioofi 

[0 0 4 6] X&BSfflZfc&vTVy 1 ?- 1 0 0 (im, 5 
^>i|@9 0(im, X^-X 1 0 /tmfcVtjftSffflttfflOW 

t-etmvzit, $fc, ^hs^^^m^©*^; 

f\ 1 0 0 (imtf^g 1 (X^-X : 1 0 (im) ©Hg^ 
^>©Mr>i»Sij£T-#/co ftSLfcWflMWSE Lf 

SrStlSU tf^-tr;Hf -y^ax^fpJQ 9 (xm, Y#|rJ 1 
OO/imTffc^fc. r»lP*«ISSffiiji , 3^7 0% 

tat), xb7-f^KoMpap%^-r«/^-^vx^ 

ft, 

[0 0 4 7] (JtKWD 
(SIEktfRGB^ftJlffiMffl^-^VX*) 
0*RGB;^-r:>yffl?X^(iMil fc|B|«l©fe© 

[0 0 4 8] (RGBSBtlO/<*-->d'»J«) RG 

B«)tti©^*-->^»du±, *»i 



[0 0 4 9] (l&ffi^ ^©/<*-x>?) JtRflJfc* 

y^Wc:fe©T\ «ffi«x-y^r;l/p<«y + LTfe<3, J¥£ 
fct$)3 5 (imT\ MnSPN-ifit4»?) 5 (zmgfifeftoT^ 
S 0 MPS50Y*|rI CtT#fa) ipStt9 0(imT5^> 
»h7^y«fc0. 3mm^77"T«$nT^I)o 
tuIBA^-^VX^^YTjln]^ 1 0 0 /im-fOilgj^ 
70 T^St3@©^#T:mffi^fiSc-r5t, Y#fi"H9 0 (i 
nu X^-X 10(im, kf^g 1 1 0 0 (imTC^^ 
ei5»Wfe:Sftt)*5e:fca:<, ^Kfr^^tfX 

[0 0 5 0] W«SK**7?^B!tSnfc*7XlSS%JC 
££{^fttf6«fift-£fMU gijOKffl^+i/^-rt 
olIMffl^^-yvx *#KHSftfe&JS vx 

OOfimfcfi^Lfc. fijfBA^-yvX^ 
t**©fea^b^«, SflLhfi&fcCCDA^fcfll* 

#au&6nfc. ^©^mvx^c^^ytr-y^ cbhh- 

ffi : 3 00(jm) - ft oT </■>£<, 

[0 0 5 1] MO^AB, HHIM 1 fcHMHcfr^fc. 
HI 4&H1 SO/^-yTXi'Wtli?^^ 

JLifcAttm *mMK!tBtt*l«bT*>S. 01 4 

t>, -a5Y*iRix^~x^ft<a^T^«a5»feM6n 

fc. $;fc % *«®? (RGB WM) OYfifaM (~1 0 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-fineness organic thin-film EL 
device which forms and separates electrode lines at a pitch as fine as hundred 
microns by using a pattern mask on a substrate in a vacuum vapor deposition 
method. 

SOLUTION: This organic thin-film EL device has the electrode lines formed by 
superposing partly of plural electrodes 15a and 15a on each other. The 
apertures of the pattern mask for forming the electrode lines are formed of a 
structure taking bending and distortion into consideration. One electrode line is 
formed by plural times of vapor deposition by moving the pattern mask described 
above. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The organic thin film EL device characterized by some two or more 
electrodes overlapping mutually, and coming to form said electrode Rhine on an 
organic thin film in the organic thin film EL device with which the organic thin film 
which contained the luminous layer in inter-electrode [ of a pair ] at least was 
formed, at least one side of said electrode was formed by vacuum deposition, 
and said electrode made the Rhine configuration. 
[Claim 2] The organic thin film EL device according to claim 1 characterized by 
carrying out pattern formation of a red luminous layer thin film, a green luminous 
layer thin film, and the blue luminous layer thin film regularly. 
[Claim 3] The manufacture approach of the organic thin film EL device 
characterized by to form two or more of said electrode Rhine by opening the 
pattern mask by which is the manufacture approach of the organic thin film EL 
device which arranges and forms an organic thin film and two or more electrode 



Rhine on a substrate, and laps mutually, sets some two or more electrodes, and 
comes to form said electrode Rhine on an organic thin film, and pattern 
processing was carried out, and carrying out the parallel displacement of a 
substrate side and the spacing. 

[Claim 4] The pattern mask migration stage which can be moved slightly 
independently of the XY direction which a control drive is carried out by the 
pulse-control motor, and intersects perpendicularly mutually is equipped with the 
pattern mask by which pattern processing was carried out. A Z-axis influence 
means to adjust the distance and the influence angle of this substrate and a 
pattern mask for said substrate, The substrate migration stage equipped with a 
rotation means to adjust the angle of rotation of a substrate and a pattern mask, 
and the X-axis and/or the Y-axis migration means which are moved in said 
direction of X and/or the direction of Y, and can tune a substrate finely is 
equipped. Open said substrate and pattern mask, pile up spacing, adjust said 
substrate migration stage, and alignment of said substrate and pattern mask is 
performed. So that an electrode material may be vapor-deposited to a substrate 
side through said pattern, said pattern mask migration stage may be made to 
move slightly subsequently to a substrate and parallel and the pattern of a 
pattern mask may be lapped with the vacuum evaporationo section of a 
substrate side in part The manufacture approach of the organic thin film EL 



device according to claim 3 characterized by forming said two or more cathode 
Rhine by vapor-depositing an electrode material to a substrate side after moving 
to the non-vapor-depositing section. 

[Claim 5] The manufacture approach of the organic thin film EL device according 
to claim 4 characterized by controlling said pulse-control motor by the digital 
input command system (incremental command) which builds in a feedback 
system in the location of the pattern mask performed by said pulse-control motor, 
and control of a rate. 

[Claim 6] The manufacture approach of the organic thin film EL device according 
to claim 4 or 5 characterized by having the angle-of-rotation sensor by which 
said pulse-control motor consists of a pulse encoder of an incremental method. 
[Claim 7] The manufacture approach of an organic thin film EL device given in 
any 1 term of claims 3-6 characterized by arranging the pattern mask with which 
a suction force is done by the magnetic field at the field side (front face) in which 
the electrode of a substrate is formed, and arranging a magnetic field generation 
source to the field (rear face) side in which the electrode of a substrate is not 
formed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the organic thin film EL device 
with which it comes to arrange a luminescence pixel in the shape of a matrix, 
and its manufacture approach. It is related with the manufacture approach of the 
organic thin film EL device which forms two or more detailed electrode Rhine 
especially using a pattern mask in a vacuum deposition method. 
[0002] 

[Description of the Prior Art] The electron poured in from the electron hole and 
cathode which were poured in from the anode plate recombines an organic thin 
film EL element within a luminous layer, and it uses the phenomenon which 
emits light through an excitation state. Therefore, although various component 
configurations are considered by the property of the luminescent material of a 
luminous layer, as for an organic thin film layer, a component completes the 
organic luminous layer which emits strong fluorescence fundamentally by 
inserting in an anode plate and cathode. Furthermore, for efficient-izing of 
luminescence, or a stable drive, charge impregnation transportation layers and 
various kinds of volume phases, such as a hole-injection transportation layer 



and an electron injection transportation layer, are prepared, or to dope a guest 
molecule to an organic luminous layer is confirmed. Moreover, examination of an 
electrode material, especially a cathode material is also performed in order to 
improve luminous efficiency and a life property. By amelioration of these 
component structures and component components, although it is not enough, 
the utilizable engine performance is obtained. 
[0003] Furthermore, the example of a prototype of a full color organic thin film EL 
display is also reported by recently as application of an organic thin film EL 
element. As a colorization method of a full color organic thin film EL display The 
method (3 color independent luminescence method) and blue luminescence 
which carry out the parallel arrangement of the light emitting device of each color 
on a substrate are made into the source of EL luminescence. Although there is a 
method (color filter method) which makes the method (CCM method) and white 
luminescence which install a color conversion layer in an optical ejection side the 
source of EL luminescence, and indicates by full color using a color filter and the 
color display is devised and made as an experiment by these methods It has 
simple structure and the 3 color independent luminescence method is excellent 
in the point that a deployment of luminous efficiency can be aimed at. 
[0004] As an example of a prototype of the color organic thin film EL display 
which adopted the 3 color independent luminescence method, the 320x240-pixel 



color organic electroluminescence display is reported by 5.7 inches of vertical 
angles (the NEC technical report, Vol.51, No.10, pp 28-32 (1998)). In 
manufacture of this display, electrode (cathode) Rhine is formed by vacuum 
evaporationo through the pattern mask which consists of a metal which has 240 
slits (Rhine). The pixel size of this display is 0.36mmx0.36mm, and a subpixel 
pitch is 0.12mm (120 micrometers). Moreover, the 320x240-pixel full color 
organic electroluminescence display is reported by 5.2 inches of vertical angles 
(Extended Abstracts of 9 th International Workshop on Inorganic and Organic 
Electroluminescence, September 14-17, pp 137-140 (1998)). Cathode Rhine of 
this display is formed with vacuum deposition using electric shielding of the 
septum on the back taper which consists of a resist. The pixel pitch of this 
display is 0.33mm (330 micrometers), and a subpixel pitch is 0.11mm (110 
micrometers). 
[0005] 

[Problem(s) to be Solved by the Invention] As for the organic thin film EL device 
by the 3 color independent luminescence method mentioned above, efficient 
luminescence may be obtained by the simple structure. However, in formation of 
electrode (cathode) Rhine in the conventional example of a prototype, when the 
mask of opening on Rhine was used, formation of detailed cathode Rhine was 
difficult from the reason which cannot maintain the configuration of opening with 



the stress according to a mask electrode holder in that a metal mask bends with 
the radiant heat at the time of cathode formation **** etc. Moreover, in the 
organic electroluminescence display which has cathode Rhine formed using 
electric shielding of the septum of the shape of a back taper which consists of a 
resist etc., with the moisture of a resist etc., dark spot generating and growth of a 
pixel were caused and it had become the factor of the defect of a display. 
[0006] In order to manufacture a full color organic electroluminescence display 
without the high definition and defect of a 100-micron pitch with vacuum 
deposition, it is effective to form cathode Rhine through opening of a high 
definition metal mask. For that purpose, it is very important to produce an 
organic thin film EL element using the metal mask from which the precision of 
opening does not change even if it receives a tension and radiant heat. 
[0007] The purpose of this invention is offering the organic thin film EL device 
which a pixel pitch's is about 100 microns, and attains high definition cathode 
Rhine formation the numerical aperture of a pixel being large, using a metal 
mask (pattern mask), and has a high definition and the pixel of a high numerical 
aperture, and its manufacture approach. 

[0008] 

[Means for Solving the Problem] In order to solve said technical problem, this 
invention offers the manufacture approach of the organic thin film EL device 



shown in the organic thin film EL device shown in following (1) and (2), and 
following the (3) - (7). 

[0009] (1) The organic thin film EL device characterized by some two or more 
electrodes overlapping mutually, and coming to form said electrode Rhine on an 
organic thin film in the organic thin film EL device with which the organic thin film 
which contained the luminous layer in inter-electrode [ of a pair ] at least was 
formed, at least one side of said electrode was formed by vacuum deposition, 
and said electrode made the Rhine configuration. 
[0010] (2) The organic thin film EL device of (1) characterized by carrying out 
pattern formation of a red luminous layer thin film, a green luminous layer thin 
film, and the blue luminous layer thin film regularly. 
[0011] (3) The manufacture approach of the organic thin film EL device 
characterized by to form two or more of said electrode Rhine by opening the 
pattern mask by which is the manufacture approach of the organic thin film EL 
device which arranges and forms an organic thin film and two or more electrode 
Rhine on a substrate, and laps mutually, sets some two or more electrodes, and 
comes to form said electrode Rhine on an organic thin film, and pattern 
processing was carried out, and carrying out the parallel displacement of a 
substrate side and the spacing. 

[0012] (4) Equip the pattern mask migration stage which can be moved slightly 



independently of the XY direction which a control drive is carried out by the 
pulse-control motor, and intersects perpendicularly mutually with the pattern 
mask by which pattern processing was carried out. A Z-axis influence means to 
adjust the distance and the influence angle of this substrate and a pattern mask 
for said substrate, The substrate migration stage equipped with a rotation means 
to adjust the angle of rotation of a substrate and a pattern mask, and the X-axis 
and/or the Y-axis migration means which are moved in said direction of X and/or 
the direction of Y, and can tune a substrate finely is equipped. Open said 
substrate and pattern mask, pile up spacing, adjust said substrate migration 
stage, and alignment of said substrate and pattern mask is performed. So that 
an electrode material may be vapor-deposited to a substrate side through said 
pattern, said pattern mask migration stage may be made to move slightly 
subsequently to a substrate and parallel and the pattern of a pattern mask may 
be lapped with the vacuum evaporationo section of a substrate side in part The 
manufacture approach of the organic thin film EL device of (3) characterized by 
forming said two or more cathode Rhine by vapor-depositing an electrode 
material to a substrate side after moving to the non-vapor-depositing section. 
[0013] (5) The manufacture approach of the organic thin film EL device of (4) 
characterized by controlling said pulse-control motor by the digital input 
command system (incremental command) which builds in a feedback system in 



the location of the pattern mask performed by said pulse-control motor, and 
control of a rate. 

[0014] (6) The manufacture approach of the organic thin film EL device of (4) 
and (5) characterized by having the angle-of-rotation sensor by which said 
pulse-control motor consists of a pulse encoder of an incremental method. 
[0015] (7) a substrate - an electrode - forming - having ~ a field - a side (front 
face) - a magnetic field - a suction force - doing - having - a pattern - a mask 
- arranging -- a substrate -- an electrode - forming - not having -- a field (rear 
face) -- a side - **** - a magnetic field -- a generation source -- arranging - 
things -- the description -- ** -- carrying out - (- three --) - (-- six -) - organic -- a 
thin film -- EL -- a device - manufacture -- an approach 
[0016] 

[Embodiment of the Invention] The outline configuration of 1 operation gestalt of 
the organic thin film EL device concerning this invention is shown in drawing 1 . 
Anode plate Rhine (ITO) which extends in the direction of Y (upper and lower 
sides), this anode plate Rhine, and drawing 1 (a) cross at right angles, and 
shows cathode Rhine which extends in the direction of X (width). Drawing 1 (b) 
is the outline sectional view of the A-A' part of drawing 1 (a). This example 
shows the outline cross-section structure (explanatory view) for explaining the 
organic thin film EL device of a configuration of having the 14/cathode 15 of 



13/electron injection transportation layers of 11 /hole-injection transportation 
layers of 12/luminous layers of anode plates on a substrate. In this case, the 
Rhine-like cathode where some two cathode overlaps mutually and it is 
extended in a longitudinal direction (the direction of X) is formed. 
[0017] As layer structure of an organic thin film EL device, besides the example 
of representation of drawing 1 (b) An anode plate / luminous layer / cathode, an 
anode plate / luminous layer / electron injection transportation layer / cathode, an 
anode plate / hole-injection transportation layer / luminous layer / cathode, An 
anode plate / volume phase / hole-injection transportation layer / luminous layer / 
electron injection transportation layer / cathode, an anode plate / hole-injection 
transportation layer / luminous layer / electron injection transportation layer / 
volume phase / cathode, Although there are an anode plate / volume phase / 
luminous layer / electron injection transportation layer / cathode, an anode plate / 
hole-injection transportation layer / luminous layer / volume phase / cathode, an 
anode plate / volume phase / luminous layer / volume phase / cathode, etc., it is 
not limited to these. 

[0018] A luminous layer essentially consists of an organic compound, it may be a 
monolayer or you may be two or more layers, and if , it may dope a guest 
molecule. A volume phase, a hole-injection transportation layer, and an electron 
injection transportation layer may be any of an organic compound, an inorganic 



compound, or both mixture, and can apply a well-known ingredient. These layers 
may be monolayers or may be multilayers. Although some two cathode overlaps 
mutually and it forms Rhine-like cathode in drawing 1 , it forms, for example on a 
substrate in order of cathode / electron injection transportation layer / luminous 
layer / hole-injection transportation layer / anode plate, and a part of two anode 
plates overlap mutually, and it may form the Rhine-like anode plate. 
[0019] As for an anode plate, it is effective to bear the role which pours an 
electron hole into a hole-injection transportation layer, a volume phase, or a 
luminous layer, and to have a work function 4.5eV or more. As an example of an 
anode material, an indium oxide tin alloy (ITO), tin oxide (NESA), a zinc-indium 
oxide, gold, silver, platinum, copper, etc. are applicable. Although it is the 
purpose which pours an electron into an electron injection transportation layer, a 
volume phase, or a luminous layer as cathode, and the small ingredient of a 
work function is desirable and is not limited especially, an indium, aluminum, 
magnesium, and magnesium-indium alloy, a magnesium-silver alloy, a 
magnesium-aluminium alloy, an aluminium-lithium alloy, an 
aluminum-scandium-lithium alloy, etc. can specifically be used. In addition, it is 
the purpose which protects a component from oxygen or moisture, and it is also 
effective to prepare the closure layer which consists of a metallic oxide, metallic 
sulfide, metal fluoride material, a high molecular compound, etc. 



[0020] In this operation gestalt, the organic thin film which contained the 
luminous layer in inter-electrode [ of a pair ] at least is formed. And it is the 
organic thin film EL device which at least one side of said electrode was formed 
by vacuum deposition, and made the Rhine configuration. In manufacturing the 
organic electroluminescence device which piles up some two or more electrodes 
mutually, and comes to form said electrode Rhine on an organic thin film, the 
example of the pattern mask for forming said electrode Rhine is shown in 
drawing 2 - drawing 4 (schematic diagram). Although each pattern mask shown 
in drawing 2 - drawing 4 is effective, distortion of mask opening by the stress 
resulting from hauling from a mask electrode holder, a field, radiant heat, etc. 
can be prevented by designing greatly especially the tooth space between 
drawing 2 and opening which adjoins like drawing 3 . Moreover, bending of a 
mask which was seen with the pattern mask for forming conventional electrode 
Rhine shown in drawing 5 can be canceled now by applying the structure of 
opening shown in drawing 2 - drawing 4 . Drawing 6 is a schematic diagram at 
the time of moving the pattern mask of drawing 5 in the direction of Y, and 
forming cathode Rhine. 

[0021] [ when manufacturing the organic electroluminescence device which piles 
up some two or more electrodes mutually, and comes to form said electrode 
Rhine on an organic thin film in this invention ] As shown in Japanese Patent 



Application No. No. 365552 [ ten to ], the pattern mask by which pattern 
processing was carried out A Z-axis influence means to equip the pattern mask 
migration stage which can be moved slightly independently of the XY direction 
which a control drive is carried out by the pulse-control motor, and intersects 
perpendicularly mutually, and to adjust the distance and the influence angle of 
this substrate and a pattern mask for said substrate, The substrate migration 
stage equipped with a rotation means to adjust the angle of rotation of a 
substrate and a pattern mask, and the X-axis and/or the Y-axis migration means 
which are moved in said direction of X and/or the direction of Y, and can tune a 
substrate finely is equipped. Open said substrate and pattern mask, pile up 
spacing, adjust said substrate migration stage, and alignment of said substrate 
and pattern mask is performed. So that the charge of an electrode member may 
be vapor-deposited to a substrate side through said pattern, said pattern mask 
migration stage may be made to move slightly subsequently to a substrate and 
parallel and the pattern of a pattern mask may be lapped with the vacuum 
evaporationo section of a substrate side in part After moving to the 
non-vapor-depositing section, by vapor-depositing the charge of an electrode 
member to a substrate side, said two or more cathode Rhine can be formed with 
high definition. 
[0022] In the location of the pattern mask performed by the pulse-control motor, 



and control of a rate, with the digital input command system (incremental 
command) which builds in a feedback system, it is controlling said pulse-control 
motor, and the position control of a pattern mask with a high precision and 
jogging are attained. Furthermore, when driving said pulse control motor, the 
pattern mask migration with a more high precision is guaranteed by using the 
system equipped with the angle-of-rotation sensor which consists of a pulse 
encoder of an incremental method. 

[0023] The movement magnitude of a motor shaft is determined according to a 
pulse number, and the pulse-control motor applied to this invention can 
specifically apply a DC servo motor (DC servo motor), a stepping motor, various 
printed motors, DC micro motor, various AC servo motors, etc. 
[0024] In this invention, a magnet may be installed in a substrate rear-face side, 
and that a pattern mask is attracted by the field may adjust the gap of a substrate 
side and a pattern mask. The patterning precision of electrode Rhine worsens, 
so that said gap is large. Since the effect becomes large, it is so effective that 
especially a pattern pitch becomes minute to make a pattern mask attract by the 
field if needed. As a magnet, a permanent magnet, an electromagnet, etc. are 
applicable. Although not limited, it is necessary to design especially the 
configuration and magnitude so that the suction force of a substrate side and a 
perpendicular direction may work uniformly to the whole opening of a mask. 



Although not limited especially as a pattern mask, when making it draw in 
magnetically, it is effective if what was plated with nickel etc., using the pattern 
mask with which magnetic elements, such as nickel, cobalt, and iron, are 
contained is used. 

[0025] It is effective even if it uses the substrate with which the insulating spacer 
which essentially stands perpendicularly and is formed in the front-face side of a 
substrate to a substrate side by larger thickness than the thickness of an organic 
thin film EL device is formed. For example, by the field, a pattern mask and the 
gap between substrates become very small, and patterning can be performed, 
without damaging an organic thin film and electrode Rhine for this SU **-sir, 
even if a substrate and a pattern mask stick. This spacer may form all or a part of 
black matrix. Although neither the production approach of a spacer nor 
especially the quality of the material is limited, its approach of producing using 
photolithography etc. is simple, and it is good. Although the height of a spacer 
needs to be higher than the thickness of an organic thin film EL element, it is 
necessary to prepare the height in extent to which pattern process tolerance 
does not worsen by surroundings lump of a vacuum evaporationo object, and, 
specifically, its about 0.2-200 microns are desirable. A spacer will tend to form a 
luminescence pixel, if it forms in the shape of a stripe in the form which 
intersected perpendicularly with one of electrode lines. In addition, if spacers are 



locations other than the part in which a luminescence pixel is formed, even if it 
may form them anywhere and they have not necessarily become stripe-like, they 
do not need to become Rhine-like. 

[0026] In the alignment of a pattern mask and a glass substrate, and precision 
migration Z influence stage which is equipped with the supporter of a substrate 
and carries out adjustable [ of the distance of a substrate and a pattern mask, 
and the influence ], The substrate migration stage constituted from a Y stage 
which performs the coarse adjustment of the rotation stage which performs 
angle-of-rotation adjustment with a substrate and a pattern mask, and the XY 
direction, and fine tuning, It is desirable to consist of pattern mask migration 
stages which are furthermore equipped with the supporter of a pattern mask, 
carry out the control drive of the X-Y stage constituted from grid-like flat-spring 
structure by the pulse control motor, and perform precision positioning. By 
making it such a configuration, fine tuning of the gap between a substrate and a 
pattern mask is attained, and it becomes easy to suppress gap of the pattern 
produced from the include angle of an evaporation source and a substrate. 
Moreover, even if substrate size and the magnitude of a pattern differ from a 
form, since the movement magnitude of each stage is correctly controllable, 
highly minute-ization of the pitch in micron order is attained, and also 
manufacture of the organic high thin film EL device of the yield is attained. 



[0027] in addition, the control drive by the pulse control motor not only in the X-Y 
stage which carries out jogging migration of the pattern mask Z influence stage 
which will carry out adjustable [ of the distance of a substrate and a pattern mask 
and the influence ] if required, The substrate migration stage constituted from an 
X-Y stage which performs the coarse adjustment of the rotation stage which 
performs angle-of-rotation adjustment with a substrate and a pattern mask, and 
the XY direction, and fine tuning may be used, as long as it is required, a 
substrate may be made to move slightly in parallel and cathode Rhine of this 
invention may be formed. 

[0028] 

[Example] (Example 1) 

(A substrate and pattern mask for RGB luminous layer formation) The substrate 
used the glass plate of 120mmx100mmx1.1mm size. On this substrate, ITO is 
formed in the direction of X in the shape of 3072 SUTORAIBU by width-of-face 
[ of 26 micrometers ], and tooth-space 7micrometer. Moreover, the counter mark 
for alignment which consists of ITO is in four edges of a substrate. 
[0029] Nickel plating of the front face is carried out by copper, and the pattern 
mask for luminous layer (RGB) thin film separation is about 35 micrometers in 
thickness including a plating part. Near opening is thin and has become about 5 
micrometers. As shown in drawing 7 , opening is regularly prepared by X= 



33-micrometer width of face and Y= 1 00-micrometer width of face. Moreover, the 
marker for the alignment of the same form (hole) is in predetermined [ of a mask 
/ four ] with a glass substrate. 

[0030] As shown in the image Fig. of drawing 8 , to said substrate with ITO, the 
parallel displacement of every 33 micrometers of said pattern masks is made to 
carry out in the direction of X, and a blue luminous layer (B) is formed by the 1st 
time and the 4th vacuum evaporationo at a green luminous layer (G), the 3rd 
time, and the 6th vacuum evaporationo by the red luminous layer (R) and the 
2nd time and the 5th vacuum evaporationo. As mentioned above, the luminous 
layer thin film of the same color can be formed on the same ITO Rhine, and 
patterning of B, G, and R luminous layer with a direction width of face [ of X / of 
33 micrometers ] and a direction width of face [ of Y ] of 100 micrometers can be 
carried out in direction pitch of X 33micrometer, and direction pitch of Y 
lOOmicrometer. 

[0031] (Patterning formation of a RGB luminous layer) 50nm of hole-injection 
transportation layers was formed in the whole part in which the light emitting 
device of said substrate with ITO is formed by solid membrane formation. 
Patterning of the RGB luminous layer was carried out on said hole-injection 
transportation laver - 
[0032] The alignment of said pattern mask and substrate installed the 



microscope equipped with the CCD camera in the substrate upper part, and 
performed it on the monitor. Alignment of a substrate-metal mask was performed 
using X in a substrate migration stage side, the direction coarse adjustment 
device of Y, X in a metal mask migration stage side, the direction jogging device 
of Y, and the rolling mechanism of a substrate electrode holder. At this time, the 
gap between substrate-pattern mask migration stages was set as 100 
micrometers using the Z direction migration device. The metal mask used a 
migration sequence which is not influenced of the backlash of a motor at the time 
of patterning. 
[0033] The luminous layer (R, G, B) thin film was formed with the vacuum 
deposition method by resistance heating. Using the evaporation source of a 
source load lock system, at the time of luminous layer formation, the evaporation 
source was moved just under the substrate core, and effect of the include angle 
between the source of vacuum evaporationo and a substrate was made small as 
much as possible. R, G, and B luminescent material were put in three 
molybdenum boats, respectively, and it installed in the evaporation source. First, 
alignment of a glass substrate-pattern mask was performed using the rolling 
mechanism of a substrate maintenance table, and the XY direction coarse 
adjustment device. Next, the stage for pattern mask migration was moved in the 
direction of X using the DC servo motor, and the metal mask was moved to the 



formation location of R luminous layer. And R luminescent material was flown at 
the membrane formation rate of 0.2 nm/s under the vacuum of 1.0x10 to 5 Pa, 
having put the electromagnet on the substrate and having applied the field, and 
R luminous layer was formed 50nm in thickness. Then, the electromagnet was 
turned OFF, the pattern mask was moved in the direction of X by 33 micrometers 
( drawing 8 ), the electromagnet was turned ON, G luminescent material was 
flown at the membrane formation rate of 0.2 nm/s, and G luminous layer was 
formed 50nm in thickness. Then, the electromagnet was turned OFF again, the 
pattern mask was further moved in the direction of X by 33 micrometers 
( drawing 8 ), the electromagnet was turned ON, B luminescent material was 
flown at the membrane formation rate of 0.2 nm/s, and B luminous layer was 
formed 50nm in thickness. Furthermore, it moved 33 micrometers of pattern 
masks at a time, R, G, and B luminous layer were formed similarly one by one, 
and patterning of all B and G, and R luminous layers with a direction width of 
face [ of X / of 33 micrometers ] and a direction width of face [ of Y ] of 100 
micrometers was carried out to the position by total of six vacuum evaporationo 
by direction pitch of X 33micrometer, and direction pitch of Y lOOmicrometer. 
[0034] At the end, 40nm of electron injection transportation layers was formed on 
the patternized RGB luminous layer, and the organic thin film layer of the organic 
thin film EL device of this invention was completed. 



[0035] (Patterning of cathode Rhine) The pattern mask for cathode Rhine 
formation in this example 1 is shown in drawing 9 . It is that into which the 
pattern mask for cathode formation also etched the copper plate, and the front 
face is carrying out nickel plating, thickness is about 35 micrometers and near 
opening has become about 5 micrometers. As for the direction (vertical direction) 
width of face of Y of opening, one side of 90 micrometers and the direction width 
of face of X is 0.52mm. Opening for forming except the edge of Rhine is making 
the parallelogram. When it moves 100 micrometers of said pattern masks at a 
time in the direction of Y and cathode is formed by total of three vacuum 
evaporationo, cathode Rhine of the shape of two or more parallelogram will 
overlap partially, and all cathode Rhine can form in the shape of a stripe by 
direction width-of-face [ of Y / of 90 micrometers ], and tooth-space 
lOmicrometer, and pitch lOOmicrometer. 

[0036] The glass substrate formed to the organic thin film layer was conveyed 
within equipment, maintaining a vacuum, and it has arranged on the metal mask 
migration stage in which the pattern mask for cathode formation in another 
vacuum chamber was installed. The gap of a substrate and a mask migration 
stage was set as 100 micrometers. The alignment of said pattern mask and 
substrate installed the microscope equipped with the CCD camera in the 
substrate upper part, and performed it on the monitor. 



[0037] Cathode Rhine is formed so that it may intersect perpendicularly with ITO 
Rhine, and so that organic thin film - 1 00-micrometer width of face (the direction 
of Y) may not be overflowed. The aluminium-lithium alloy (aluminum:Li) was 
used for the cathode in this example. The evaporation source installed from the 
core the getter to which the basket containing aluminum was installed in the 
location distant from the location 75cm just under a substrate (core) 5cm, and 
the lithium was attached in the location (location distant from the evaporation 
source of aluminum 10cm) of 5cm. 

[0038] The pattern mask for cathode formation was fixed to the location in which 
the first cathode under a substrate is formed, and the electromagnet installed in 
the substrate rear-face side was turned ON. About 150nm of cathode which flies 
aluminum and a lithium to coincidence under the vacuum of -1x10-4Pa in this 
condition, and consists of an aluminum:Li alloy on a substrate was formed. Next, 
the electromagnet was turned OFF, it fixed to the location in which 100 
micrometers of said pattern masks are moved in the direction of Y, and the 
cathode of a two-times eye is formed, and the electromagnet was turned ON 
again. About 150nm of cathode which flies aluminum and a lithium to 
coincidence under the vacuum of -1x10-4Pa in this condition, and consists of an 
aluminum:Li alloy on a substrate was formed. Furthermore, the electromagnet 
was turned OFF, it fixed to the location in which 100 micrometers of said pattern 



masks are moved in the direction of Y, and the third cathode is formed, and the 
electromagnet was turned ON again. About 150nm of cathode which flies 
aluminum and a lithium to coincidence under the vacuum of -1x10-4Pa in this 
condition, and consists of an aluminum:Li alloy on a substrate was formed. 
[0039] Drawing 10 expands and shows some organic thin film EL devices which 
formed cathode Rhine on said substrate using the pattern mask of drawing 9 . 
For convenience, ITO Rhine, the hole-injection transportation layer, and the 
electron injection transportation layer are omitted. As shown in drawing 10 , it 
has checked that tooth-space -10micrometer cathode Rhine was formed in 
parallel by direction width-of-face -of Y90micrometer. Light-emitting part part four 
corners and a center section have formed last shipment=90 / 10-micrometer 
cathode Rhine mostly. The variation in cathode Rhine / tooth space is about **1 
micrometer of maxes. Moreover, it checked that it was in tolerance and could 
form, without cathode overflowing the direction width of face (- 100 micrometers) 
of Y of an organic thin film (RGB thin film). 
[0040] Moreover, when the continuity check of the both ends in the same 
cathode Rhine was performed, it was not observed, but the cathode prolonged in 
the direction of X overlapped partially, and the insulation was connected by one 
predetermined die length, and has formed cathode Rhine in the shape of a stripe. 
Furthermore, when the continuity check between Rhine in cathode Rhine 



regularly arranged in the direction of Y was performed, the flow was not 
observed but has attained detailed separation of cathode Rhine of 100micro 
pitch (tooth space: 10 micrometers). When the produced organic thin film EL 
device was made to emit light, luminescence from all pixels was checked and 
pixel pitches were the 99 micrometers of the directions of X, and the 100 
micrometers of the directions of Y. Moreover, the numerical aperture became 
about 70% as the design value, and has produced the large full color 
luminescence device of a numerical aperture with high definition than the 
conventional report which formed cathode Rhine with the pattern mask which 
has stripe-like opening. 

[0041] As explained above, formation of highly minute cathode Rhine of pitch 
lOOmicrometer, Rhine width of face of 90 micrometers, and the organic thin film 
EL device of tooth-space lOmicrometer has been realized by moving the pattern 
mask (metal mask) of a specific configuration by this example 1. 
[0042] (Example 2) 

(A substrate and pattern mask for RGB luminous layer formation) The substrate 
and the mask for RGB patterning used the same thing as an example 1. 
[0043] (Patterning formation of a RGB luminous layer) Patterning formation of a 
RGB luminous layer was performed like the example 1. 
[0044] (Patterning of cathode Rhine) The pattern mask for cathode Rhine 



formation in this example is shown in drawing 1 1 . It is that into which the pattern 
mask for cathode formation in this example also etched the copper plate, and 
the front face is carrying out nickel plating, thickness is about 35 micrometers 
and near opening has become about 5 micrometers. A maximum of 90 
micrometers and the direction width of face of X of the direction (vertical 
direction) width of face of Y of opening are 0.52mm. As shown in the expansion 
part of drawing 1 1 , the edge of opening is narrow, enlarges a tooth space with 
adjoining opening, and has become the pattern which guaranteed mask 
reinforcement. When it moves 100 micrometers of said pattern masks at a time 
in the direction of Y and cathode is formed by total of three vacuum evaporationo, 
two or more cathode by direction width-of-face [ of Y / of 90 micrometers ] and 
tooth-space lOmicrometer and pitch lOOmicrometer will overlap partially, and all 
cathode Rhine can form in the shape of a stripe. 
[0045] Formation of cathode was performed like the example 1. Drawing 12 
expands and shows some organic thin film EL devices which formed cathode 
Rhine on said substrate using the pattern mask of drawing 1 1 . For convenience, 
ITO Rhine, the hole-injection transportation layer, and the electron injection 
transportation layer are omitted. As shown in drawing 12 , it has checked that 
tooth-space -lOmicrometer cathode Rhine was formed in parallel by direction 
width-of-face -of Y90micrometer. What last shipment=90 / 1 0-micrometer 



cathode Rhine has formed mostly light-emitting part part four corners and a 
center section for was checked. The variation in cathode Rhine / tooth space is 
about **1 micrometer of maxes. Moreover, it checked that it was in tolerance and 
could form, without cathode overflowing the direction width of face (- 100 
micrometers) of Y of an organic thin film (RGB thin film). 
[0046] Formation of highly minute cathode Rhine of pitch 100micrometer, Rhine 
width of face of 90 micrometers, and the high definition organic thin film EL 
device of tooth-space lOmicrometer has been realized by moving the pattern 
mask (metal mask) of a specific configuration by this example 2. Moreover, 
when the continuity check of the both ends in the same cathode Rhine was 
performed, it was not observed, but cathode Rhine prolonged in the direction of 
X overlapped partially, and the insulation was connected by one predetermined 
die length, and has formed cathode Rhine in the shape of a stripe. Furthermore, 
when the continuity check between Rhine in cathode Rhine regularly arranged in 
the direction of Y was performed, the flow was not observed but has attained 
detailed separation of cathode Rhine of 100-micrometer pitch (tooth space: 10 
micrometers). When the produced organic thin film EL device was made to emit 
light, luminescence from all pixels was checked and pixel pitches were the 99 
micrometers of the directions of X, and the 100 micrometers of the directions of 
Y. Moreover, the numerical aperture became about 70% as the design value, 



and has produced the large full color luminescence device of a numerical 
aperture with high definition than the conventional report which formed cathode 
Rhine with the pattern mask which has stripe-like opening. 
[0047] (Example 1 of a comparison) 

(A substrate and pattern mask for RGB luminous layer formation) The substrate 
and the mask for RGB patterning used the same thing as an example 1. 
[0048] (Patterning formation of a RGB luminous layer) Patterning formation of a 
RGB luminous layer was performed like the example 1. 
[0049] (Patterning of cathode Rhine) The pattern mask for cathode Rhine 
formation in the example of a comparison is shown in drawing 13 . It is that into 
which the pattern mask for cathode formation shown in the example of a 
comparison also etched the copper plate, and the front face is carrying out nickel 
plating, thickness is about 35 micrometers and near opening has become about 
5 micrometers. As for the direction (vertical direction) width of face of Y of 
opening, Rhine is formed in 0.3mm pitch in the shape of a stripe by 90 
micrometers. All cathode Rhine can form in the shape of a stripe, without Rhine 
(direction width-of-face [ of Y / of 90 micrometers ] and tooth-space 
lOmicrometer and pitch lOOmicrometer) overlapping partially, when it moves 
100 micrometers of said pattern masks at a time in the direction of Y and 
cathode is formed by total of three vacuum evaporationo. 



[0050] The glass substrate formed to the organic thin film layer was conveyed 
within equipment, maintaining a vacuum, and it has arranged on the metal mask 
migration stage in which the pattern mask for cathode formation in another 
vacuum chamber was installed. The gap of a substrate and a mask migration 
stage was set as 100 micrometers. The alignment of said pattern mask and 
substrate installed the microscope equipped with the CCD camera in the 
substrate upper part, and performed it on the monitor. When opening of the 
pattern mask for cathode formation was observed on the monitor, a part of 
Rhine-like opening was deforming, and bending of a mask was seen. As a result, 
the Rhine pitch (design value: 300 micrometers) of a mask was that it was 
uneven. 

[0051] Formation of cathode was performed like the example 1. Drawing 14 
expands and shows some organic thin film EL devices which formed cathode 
Rhine on said substrate using the pattern mask of drawing 13 . For convenience, 
ITO Rhine, the hole-injection transportation layer, and the electron injection 
transportation layer are omitted, cathode Rhine extended in the direction of X as 
shown in drawing 14 ~ bending -- **** - a part -- the part whose direction tooth 
space of Y is lost was also seen. Moreover, the part which cathode Rhine has 
protruded from the direction width of face (- 100 micrometers) of Y of an organic 
thin film (RGB thin film) was also observed, it is in tolerance and cathode Rhine 



was not able to be formed. 

[0052] Moreover, when the continuity check between Rhine in cathode Rhine 
was performed, the flow was observed in 30% of whole Rhine, and detailed 
separation of cathode Rhine of 100micro pitch (tooth space: 10 micrometers) 
was not completed. When the produced organic thin film EL device was made to 
emit light, it was 50% of the whole pixel which has checked luminescence. 
Moreover, since cathode was connected between Rhine in part, not only 
luminescence from the selection part of a pixel but luminescence from a 
non-choosing part was observed. As mentioned above, when cathode Rhine 
was formed with the metal mask which has opening of the shape of a Rhine-like 
stripe like drawing 13 , detailed formation of cathode Rhine was not completed 
and the large full color luminescence device of a numerical aperture was not 
able to be produced with high definition. 
[0053] 

[Effect of the Invention] As explained above, according to the organic thin film EL 
device by this invention, and its manufacture approach, formation of detailed 
cathode Rhine called 100-micrometer pitch can attain [ the vacuum deposition 
using a pattern mask (metal mask) ] now. Furthermore, if these manufacture 
approaches are applied to the manufacture process of an organic thin film EL 
display, a full color organic thin film EL display is realizable with the definition of 



254ppi (a pixel/inch). 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A schematic diagram for (a) to explain cathode Rhine of the organic 
thin film EL device of this invention and (b) are the outline sectional views of the 
A-A' part of (a). 

[Drawing 2] It is an example of the pattern mask for forming cathode Rhine of 
this invention. 
[Drawing 3] It is an example of the pattern mask for forming cathode Rhine of 
t hi s invention. 
[Drawing 4] It is an example of the pattern mask for forming cathode Rhine of 
this invention. 
[Drawing 5] It is an example of the pattern mask for forming conventional 
cathode Rhine - 
[Drawing 6] It is a schematic diagram at the time of moving the pattern mask of 
drawing 5 in the direction of Y, and forming cathode Rhine. 
[Drawing 7] RGB thin film patterning used for the example 1 , the example 2, and 



the example 1 of a comparison of this invention - public funds - it is the 
schematic diagram of a group mask (pattern mask). 
[Drawing 8] It is an image Fig. in the case of performing patterning of a RGB thin 
film by piling up the glass substrate with ITO Rhine used for the pattern mask, 
the example 1 , the example 2, and the example 1 of a comparison of drawing 7 , 
and making it move 33 micrometers slightly at a time in the direction of X. 
[Drawing 9] It is the schematic diagram showing some pattern masks for cathode 
Rhine formation used for the example 1 of this invention. 
[Drawing 10] It is the schematic diagram which was obtained by making the 
pattern mask of drawing 9 move slightly and in which having shown formation of 
cathode Rhine of an example 1. 

[Drawing 11] It is the schematic diagram showing some pattern masks for 
cathode Rhine formation used for the example 2 of this invention. 
[Drawing 12] It is the schematic diagram which was obtained by making the 
pattern mask of drawing 11 move slightly and in which having shown formation 
of cathode Rhine of an example 2. 

[Drawing 13] It is the schematic diagram showing some pattern masks for 
cathode Rhine formation used for the example 1 of a comparison of this 
invention. 

[Drawing 14] It is the schematic diagram which was obtained by making the 



pattern mask of drawing 13 move slightly and in which having shown formation 
of cathode Rhine of the example 1 of a comparison. 



[Description of Notations] 

10 Substrate 

1 1 Anode Plate 

12 Hole-Injection Transportation Layer 

13 Luminous Layer 

14 Electron Injection Transportation Layer 
15a Cathode 
15b Cathode 



